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The U.S. Environmental Protection Agency (EPA) is evaluating energy savings for room air conditioners 
(ACs) that might be captured by a revision to the current ENERGY STAR Version 3.0 specification.  The 
purpose of this Framework Document is to share EPA’s initial thoughts on potential opportunities, outline 
areas where additional data and research is needed, and facilitate further discussions regarding the 
future of this ENERGY STAR product category.  Stakeholders are encouraged to provide written 
comments to appliances@energystar.gov by December 9, 2013.  Please direct any questions to Amanda 
Stevens, EPA, at stevens.amanda@epa.gov, 202-343-9106 or Jessica Lyman, ICF International, 
at jessica.lyman@icfi.com, 202-862-1557. Room AC test method questions should be directed to Ashley 
Armstrong, DOE, at Ashley.Armstrong@ee.doe.gov or (202) 586-6590.   
 
 
Introduction 
The Version 3.0 ENERGY STAR room ACs specification requires that products be at least 15 percent 
more energy efficient than the Federal standard in order to earn the ENERGY STAR.  The specification 
covers window, through-the-wall, casement, slider-casement, and reverse-cycle room ACs (provided they 
do not include electric resistance heat).  Sales of ENERGY STAR room ACs in the U.S. have grown 
steadily over the last decade with year-to-year fluctuations, while shipment-weighted energy use has 
declined by nearly 15% over this time period.  By 2012, nearly 60% of industry shipments were ENERGY 
STAR (Figure 1). 
 

 
Figure 1: U.S. Room AC Shipment Trends.  
Source: ENERGY STAR Unit Shipment Data, Appliance Magazine 2012 Industry Shipment Report 
 
Amended room AC minimum efficiency standards set by the U.S. Department of Energy (DOE) will take 
effect in 2014. The new DOE standards are equal to, and in some cases more stringent than, the 
ENERGY STAR Version 3.0 specification levels.  As a result, EPA is seeking input from manufacturers 
and other stakeholders on opportunities for further efficiency improvements to room ACs that could serve 
as the foundation for a revision to the ENERGY STAR Room AC specification.  EPA summarizes these 
opportunities below and offers questions for further discussion.  The Agency also welcomes stakeholder 
feedback on opportunities not captured below. 
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Efficiency Opportunities   
 
Improved Installation Practices: Recently, the National Renewable Energy Lab (NREL) published a 
report highlighting opportunities for energy savings based on investigative testing of room AC field 
performance (Laboratory Performance Testing of Residential Window Air Conditioners).1 Considered in 
tandem with findings from Urban Green Council’s report There Are Holes in Our Walls,2 there appears to 
be a significant opportunity for energy savings derived from improvements to window AC installation 
practices.  Both research reports note that excessive energy use in home HVAC systems (both room ACs 
and winter heating systems) is due to compromised building envelopes, specifically: air infiltration 
between the window sashes and around or through the installed room AC, and thermal bridging as heat is 
conducted through the room AC itself.  NREL concluded that improved installation of room ACs can 
reduce air leakage by 65-85% resulting in cooling energy savings of 5-10% in the field. These savings 
would not be recognized through the DOE room AC test procedure (10 CFR 430, Subpart B, Appendix F).  
To save energy, NREL suggests that homeowners with existing room ACs remove the manufacturer-
provided accordion panels and replace them with rigid foam boards and tape all potential air infiltration 
pathways (material cost of < $15).3  
 
EPA believes that efficiency gains from improved installation could be considered in developing a Version 
4.0 specification, as research has shown it provides measurable energy savings and would also provide 
improved performance/comfort for consumers.  At this time, EPA is seeking input from stakeholders 
regarding this opportunity for energy savings.  Additionally, EPA welcomes stakeholder feedback on 
potential ENERGY STAR certification criteria that would differentiate room ACs that enable more energy 
efficient installation. For example, requiring that additional materials and instructions be provided by the 
manufacturer in the box and/or modified product designs that facilitate more energy-efficient installation. 
 
Questions for Discussion: 

1.) Are the NREL’s findings of 5-10% energy savings from better installation consistent with other 
stakeholders’ experience?   

2.) What are some of the ways manufacturers could design/package room ACs to improve 
installation quality for all window types?  What installation materials/accessories would be 
practical for manufactures to include with a room AC, considering the variety of window 
types/sizes that a given room AC may be installed in?  How can installation quality be improved 
while ensuring room ACs continue to be simple for consumers to install? 

3.) What tools do manufacturers and retailers currently use to educate consumers about 
installation?  How might EPA support further customer engagement and education on installation, 
either through product packaging requirements, website resources, and/or other means? 

 
Component Improvements: During the last room AC Federal standard rulemaking process in 2009, 
DOE conducted research, analysis and manufacturer outreach to assess room AC technology and 
possible energy efficiency improvements.  This effort was concurrent with the industry transition from R-
22 to other refrigerant options listed by the EPA Significant New Alternatives Policy (SNAP) program.  
Following this transition, most room ACs sold in the U.S. today use R-410A, a hydrofluorocarbon (HFC) 
blend with low ozone depletion but high global warming potential (GWP). 
 
The information captured in the last DOE Technical Support Document (TSD) depicted that efficiency 
gains beyond the levels ultimately adopted by DOE for 2014, for R-410A based systems, were not cost 
effective.  However, DOE had also noted that R-410A room AC compressor availability was limited during 
that time period (with compressors efficiency topping out at 10.0 EER as opposed to 11.0 EER for models 
with R-22 compressors).  With ongoing testing and the potential development of higher efficiency 

1 Winkler, J.; Booten, C.; Christensen, D.; Tomerlin, J. (2013). Laboratory Performance Testing of Residential Window Air Conditioners. NREL/TP-
5500-57617. Available at: http://www.nrel.gov/docs/fy13osti/57617.pdf    
2 Steven Winter Associates (2011). There are Holes in Our Walls. Urban Green Council. Available at: 
http://www.urbangreencouncil.org/servlet/servlet.FileDownload?file=015U0000000VPu8  
3 A Homeowner’s Guide to Window Air Conditioner Installation for Efficiency and Comfort (2013). Produced by NREL on behalf of the U.S. Department 
of Energy Building America Program. NREL-FS-5500-58187. Available at: http://www.nrel.gov/docs/fy13osti/58187.pdf   
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compressors, EPA is seeking additional feedback as to whether higher efficiency R-410A compressors 
are now available and whether stakeholders have identified new cost-effective improvement opportunities 
for R-410A based systems. 
 
EPA is also interested in any additional data on potential efficiency improvements from higher-efficiency 
room AC components such as the ones listed in the table below, associated incremental costs, any 
ancillary benefits associated with improving efficiency and any potential performance tradeoffs.  
 
Technology Potential Areas of Stakeholder feedback 
Heat Exchangers - Cost versus efficiency improvements of microchannel 

coils 
- Grooving variations’ impact on energy efficiency? 
- Impact to dehumidification? 
- Tradeoffs to efficiency: size, product cost, storage & 

transportation costs? 
Compressor  - Variable speed compressor cost and efficiency 

characterization1 
Fan Blower Improvements/Airflow - Tradeoffs to efficiency: noise?  

- Impact to dehumidification?  
1 Note: Energy savings from variable speed technology is not captured under Appendix F 
 
In addition to efficiency gains that will captured in the current room AC energy test method (Appendix F), 
EPA is also interested in understanding if there are cost-effective opportunities that would not be captured 
under the current test method.   
 
If applicable, DOE and EPA also welcome input as to how other existing industry test methods may be 
leveraged or modified—creating an additional, separate test from Appendix F—to capture efficiency 
impacts from these component changes.  Additionally, EPA welcomes stakeholder feedback on 
component technology not captured in the table above.  
 
Reducing Evaporator Recirculation: As noted earlier, the National Renewable Energy Lab (NREL) 
published a report highlighting opportunities for energy efficiency improvement based on investigative 
testing: Laboratory Performance Testing of Residential Window Air Conditioners. Through testing of 
commercially available and modified room ACs designed to reflect field conditions, NREL demonstrated 
that evaporator air recirculation can reduce energy efficiency of installed products by as much as 
10%.  Modified product designs, such as inverting the interior components (locating the evaporator supply 
at the bottom of the unit) and/or supplying an attachment fin to separate the supply and return airflows, 
were suggested by NREL as options for reducing the amount of conditioned air that is drawn-in and 
recirculated over the evaporator coil.   
 
Questions for Discussion: 

1.) The NREL testing was designed to reflect field operation of room ACs and was not carried out at 
the standard rating conditions in the DOE room AC test (Appendix F). EPA is interested in 
stakeholder feedback on NREL’s findings, in particular whether efficiency gains from designs 
intended to prevent recirculation would be measured under the DOE room AC test in Appendix F.  

2.) What feedback do stakeholders have on the design modifications suggested by NREL?  What 
additional design changes would prevent recirculation from occurring?  What, if any, tradeoffs are 
associated with these design changes? 

 
New Refrigerants: Due to the high GWP of HFCs used globally for HVAC products, hydrocarbon (HC) 
based refrigerants (e.g., propane and isobutane) are being explored for various applications including 
unitary AC equipment.4  Gree began manufacturing R290 ACs in 20115 and cited a 15% energy savings 

4 EPA Fact Sheet Transitioning to Low-GWP Alternatives in Unitary Air Conditioning. Available at: www.epa.gov/ozone/downloads/EPA_HFC_UAC.pd  
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over a conventional unit6 and performance that exceeded the “A” rating for the EU efficiency label.  Last 
year Godrej &Boyce introduced a new production line for split and window ACs with R290, with units for 
sale in several cities in India. They specified that a typical 1.5 ton split unit AC would use at least 23% 
less energy than current top of the line, 5-star models in India. 7   Stakeholder comments submitted during 
the Version 3.0 ENERGY STAR room AC specification development process reviewed technical papers 
and found that in 90% of cases, HCs offered higher efficiency than non-HCs.8  Since there are no HC 
refrigerants currently approved for use in room ACs sold in the U.S., DOE’s previous rulemaking analysis 
did not examine efficiency impacts of these refrigerants.   
 
Given the high GWP potential of HFCs such as R-410A, as the policy landscape changes,9 the ENERGY 
STAR program is interested in additional stakeholder feedback on the potential energy savings 
associated with room ACs that use lower GWP refrigerants.  Particularly, EPA is seeking additional 
energy efficiency data as well as information on the status of addressing safety considerations, 
 technical challenges and performance considerations.  EPA encourages manufacturers to share any 
plans to introduce room ACs with low GWP refrigerants to the U.S. market. 
 
Questions for Discussion: 

1.) What alternate refrigerants are being considered for U.S. room ACs and on what timelines?  
What impact will they have on room AC energy efficiency?  How, if at all, is the alternative 
refrigerant landscape expected to change in the near future?  

2.) What is the latest cost differential, if any, currently associated with the use of low GWP 
refrigerants?  How is this expected to change in future years? 

3.) What is the status of designs that address the technical challenges for room AC design 
associated with certain lower GWP refrigerants (e.g., flammability, toxicity)? What are some 
examples of necessary designs?  What, if any, tradeoffs are associated with such design 
changes?  

4.) What industry standards do manufacturers follow when manufacturing room ACs for the U.S. 
(e.g., UL, IEC, ISO, etc.)? Are there any provisions of these standards that, for practical 
purposes, may limit the use of new refrigerants in room ACs?  

 
Connected Functionality 
A placeholder for connected criteria was included in the Version 3.0 ENERGY STAR Room AC 
specification. Due to timing of Version 3.0 specification, EPA was unable to incorporate connected criteria 
into this specification, but would plan to incorporate optional connected criteria, including an allowance 
(for products certified using a TBD ENERGY STAR test method for demand response), in a Version 4.0 
specification.  As with other product specifications where connected criteria have been developed, EPA 
would tailor key elements to capture the energy management, consumer convenience/control, and load 
control opportunities unique to room ACs.  
 
EPA is aware that room ACs with communication capabilities are beginning to be introduced to the 
market.10  There has also been at least one utility sponsored room AC demand response pilot program 
(Con Edison) that used an add-on communication device, the ThinkEco Modlet.11  Considering both room 
ACs with manufacturer-provided built-in communications and aftermarket add-on communication devices 

5GIZ Prolkima International.2011. Worldwide first production of environmental-friendly room air conditioners running with hydrocarbons has started 
[Press Release]. Available at: http://www.giz.de/Themen/en/dokumente/giz2011-en-press-release-gree-production-line.pdf    
6 Comments by Shecco suggest this comparison is relative to a conventional unit using R-22 – pg 14. 
https://www.energystar.gov/products/specs/system/files/Shecco_Comments.pdf  
7 GIZ Prolkima International. 2012. New Production Line at Godrej & Boyce Mfg. Co. Ltd for ozone and climate friendly air-conditioners in India [Press 
Release]. Available at: http://www.giz.de/Themen/en/dokumente/giz2012-en-new-production-line-proklima-godrej-boyce.pdf  
8 Comments on Draft 1 Version 3.0 ENERGY STAR Specification for Room Air Conditioners.  Shecco. January 25, 2011. Available at: 
https://www.energystar.gov/products/specs/system/files/Shecco_Comments.pdf   
9 The White House, Office of the Press Secretary. 2013. U.S-China agreement to phase down production and consumption of HFCs through the 
Montreal Protocol [Press Release]. Available at: http://www.whitehouse.gov/the-press-office/2013/09/06/fact-sheet-g-20-st-petersburg-summit  
10 Friedrich Kuhl includes Wi-Fi connectivity, http://friedrich.com/products/residential/window/kuhl.  
11 ConEd Taps 10,000 Window AC Units for Demand Response, GreentechMedia, May 10, 2012, http://www.greentechmedia.com/articles/read/coned-
taps-10000-window-ac-units-for-demand-response 
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are available, EPA is interested in better understanding how stakeholders anticipate the market will 
evolve and how ENERGY STAR might best support and recognize the energy savings, 
convenience/comfort and demand responsiveness opportunities that new communication capabilities can 
enable for room ACs.   
 
Potential to Include Portable ACs: EPA is aware that the U.S. market for portable ACs has been 
growing; shipments of portable ACs were estimated to be nearly 1 million units in 2012. Portable ACs are 
unitary, refrigeration-based products that provide room cooling and dehumidification.  They are designed 
for both residential and commercial spaces and typically have wheels, allowing them to be easily moved 
to provide focused cooling where it is desired.12  DOE has recently published a notice of proposed 
coverage in July 2013 that proposed covering portable ACs under the Energy Policy Conservation Act.  If 
DOE issues a final determination that portable ACs are a covered product, DOE may then also develop a 
test procedure and standards for this product.13   
 
EPA welcomes stakeholder feedback that will help the Agency assess the efficiency opportunity 
associated with expanding the ENERGY STAR program in the future to include portable ACs once a DOE 
or ENERGY STAR test procedure is available.  EPA anticipates this would be a follow-up effort to a 
Version 4.0 specification development process.  
 
Questions for Discussion: 

1.) What is the relationship between room ACs and portable ACs in the market? 
2.) Could portable ACs be rated/tested such that consumers could compare capacity and efficiency 

with stationary room ACs? 
3.) If so, would it make sense to include portable ACs under the room AC ENERGY STAR spec in 

the future?  
 

Next Steps 
Stakeholders are encouraged to provide feedback on the concepts presented in this document and 
identify other areas for consideration in developing a Version 4.0 specification.  Following EPA review of 
stakeholder feedback on this framework document, EPA will engage with stakeholders on next steps. 

12 The DOE proposed defining portable ACs as: A consumer product, other than a “packaged terminal air conditioner,” which is powered by a single 
phase electric current and which is an encased assembly designed as a portable unit that may rest on the floor or other elevated surface for the 
purpose of providing delivery of conditioned air to an enclosed space. It includes a prime source of refrigeration and may include a means for 
ventilating and heating. 
This proposed definition is mutually exclusive to the current definition for a room AC, which is “designed as a unit for mounting in a window or through 
the wall.” (10 CFR 430.2)   
13 Energy Conservation Program for Consumer Products and Certain Commercial Industrial Equipment: Proposed Determination of Portable Air 
Conditioners as a Covered Consumer Product; Proposed determination of coverage (Proposed Rule). Federal Register 78:40403 (July 5, 2013), p. 
40403-40407. 
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